Let G = (V G, EG) be a connected graph on n vertices, with diameter D, adjacency matrix A, and distance function ∂. Assume that A has d + 1 distinct eigenvalues λ 0 > λ 1 > · · · > λ d with corresponding multiplicities m 0 = 1, m 1 , . . ., m d . From the spectrum of G we then define an inner product ·, · on the vector space R d [x] of real polynomials of degree at most d. It is well-known that 
is called the average excess of G, and the number p d (λ 0 ) is called the spectral excess of G. The spectral excess theorem, proposed by Fiol and Garriga [2] , states that
if G is regular; and equality holds if and only if G is distance-regular. An example demonstrates that (1) cannot directly apply to nonregular graphs. Consequently, we provide a generalization of the spectral excess theorem to make it applicable to nonregular graphs. We define the average weighted excess δ D and the generalized spectral excess
, as generalizations of average excess and spectral excess, respectively, in nonregular graphs, and prove that
Aside from distance-regular graphs, additional graphs obtain the new equality. Furthermore, under the assumption D = d, we show that G is distance-regular if and only if equality in (2) holds. The odd-girth of a graph is the length of its shortest odd cycle. For application, we demonstrate that a graph with odd-girth 2d + 1 must be distance-regular, generalizing a recent result of van Dam and Haemers [1] . This is a joint work with Professor Chih-wen Weng (weng@math.nctu.edu.tw).
